Zinc stimulates tau S214 phosphorylation by the activation of Raf/mitogen-activated protein kinase-kinase/extracellular signal-regulated kinase pathway.
Hyperphosphorylated tau is a main component of neurofibrillary tangles, a pathological hallmark of Alzheimer's disease (AD). There is evidence that various protein kinases are involved in tau hyperphosphorylation. However, little is known about AD-related stimuli that activates tau kinases. We investigated the role of zinc, a metal involved in AD pathology, in tau phosphorylation. Zinc increased the phosphorylation of serine 214 (S214) in tau protein in human wild-type tau1-441-expressing SH-SY5Y cells. The phosphorylation was inhibited by suppressing the Ras-Raf/mitogen-activated protein kinase kinase/extracellular signal-regulated kinase (ERK) pathway. Mutation of serine to alanine at residue 214 of tau reduced microtubule polymerization impairment by ERK phosphorylation. These data suggest that zinc induces S214 phosphorylation in tau through ERK activation and interferes with microtubule polymerization.